The effects of bovine serum albumin and oleic acid on rat pancreatic lipase and bovine milk lipoprotein lipase.
The effects of bovine serum albumin on rat pancreatic lipase and bovine milk lipoprotein lipase were studied in a system of triacylglycerol emulsions stabilized by 1 1 mg/ml albumin. At concentrations greater than 1 mg/ml, albumin inhibited the activity of pancreatic lipase and interfered with enzyme binding to emulsified triacylglycerol particles. These effects could be countered by occupying five fatty acid binding sites on albumin with oleic acid. Following an initial lag period which increased with albumin concentrations, enzyme activity escaped from inhibition presumably due to saturation of fatty acid sites on albumin with oleic acid. Pancreatic lipase was active at 1 mg/ml albumin and 1 mM emulsion-bound oleic acid in the system. The effects of albumin on lipoprotein lipase were diametrically opposed to the above; enzyme activity was completely inhibited by 0.1 mM oleic acid, it increased with increasing fatty acid-free albumin concentrations and decreased as the fatty acid sites on albumin were filled. At 1 mM oleic acid and no added albumin the enzyme failed to bind at the oil water interface, whereas fatty acid-free or saturated albumin had no effect on binding. It is concluded that if the inhibition of pancreatic lipase by albumin is due to the inaccessibility of the enzyme to an oil-water interface blocked by denatured albumin, then albumin saturated with oleic acid would seem to be protected from unfolding at the interface and more readily displaced by the lipase. Pancreatic lipase and lipoprotein lipase, although sharing a number of common features, are distinct enzymes both functionally and mechanistically.